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Executive Summary 


Objectives: We establish and seasure the relation between the demographic cycle 
(or baby boom and baby bust), the timing of U.S. womens’ first births and the 


timing of their return to work following the first birth. 


Gethodology: We propose a model according to which women alter the timing of 
the first birth and the return to work following that birth in order to sitigate 
any adverse effects of the demographic cycle on their wage profiles. The 
demographic cycle confronts vomen vith different vage profiles depending on when 
they enter the labor sarket. Consequently, vomen would have an incentive to 
alter the timing of fertility and return to work so as to face a sore 
advantageous vage profile than vould othervise be the case. We test the 
predictions of our model using data from three cohorts of the National 
Longitudinal Surveys of Labor Market Experience. The data include information 
for women born during different phases of the demographic cycle: 1918-37, 1942- 
33, 1957-64. We estimate hazard rate models which permit us to utilize 
information on women who have not had a first birth or have not returned to vork 
by the latest observation period along vith information on vomen who have 
ezperienced these events during the observation period. We also control for 
unobserved differences among romen which may influence the timing of their first 
birth and return to work. We measure the effect of the desographic cycle by 
@eans of two relative birth cohort size variables. We also control for family 


background characteristics and schooling. We treat schooling as a choice 


variable. 


1 \) 


Findings: We find that women who were born during the upswing of the 
demographic cycle would have an incentive to have their first birth earlier and 
to return to work more quickly ‘(holding schooling constant) than would vomen who 
were born during the downsving of the derographic cycle. The findings confirsa 


the predictions of our economic sodel. 


Implications: Our findings indicate that women alter the timing of the first 
birth and the return to work following that birth in order to mitigate any 


adverse effects of the demographic cycle on their wage profiles. 


* 


iy 


troduction 


Much of the variation in female life-cycle labor supply across different 
cohorts of U.S. women born during the twentieth century has been due to changes 
im the age at vhich a woman has her first birth and in the length of time spent 
not working following childbearing. Two contrasting schoolg have eserged to 
explain the relationship between the changes in fertility and female labor force 
participation over time: the “*Chicago”® school ‘e.g. Butz and Ward, 1979) 
focuses primarily on changes in the value of æ voman’s time (i.e. female vage 
rates) and the Easterlin school (Easterlin, 1968) focuses on changes in relative 
income due to the demographic cycle ‘i.e. the baby boom and baby bust). In this 
peper ve utilize ideas from both schools, and ve address espirically the issue 
of how important the demographic cycle is in explaining the variation in vomen’s 
ages zt first birth and in the duration of time not working following the first 
birth. The literature suggests that individuals born in different phases of the 
desographic cycle face different potential wage profiles due to exogerous shifts 
in the potential supply of labor. Thus the demographic cycle is the direct 
cause of excgenous vage changes which, in turn, alter the labor force 
participation and fertility decisions of vomen. 

Host of the empirical work done by other researchers has focused on the 
consequences of the desographic cycle (and, in particuler, the impact of the 
baby boom) for labor serket cutcomes--both vages and unesploysent. That 
research has, for the sost part, ignored behavioral responses to the constraints 
imposed by the desographic cycle. ‘e suggest that some individuals say be able 
to avoid or partially offset any adverse consequences of being born into a large 
cohort by altering the characteristics with which they enter the labor sarket or 
by altering the timing of entry. For example, changes in educational 


attainment, life-cycle labor force participation, and for women, the timing of 


tJ 


marriage and fertility might be optimal responses to the labor sarket 


conetraints imposed by the demographic cycle. 2 

In this paper we propose a theoretical model in which vomen alter the timing 
of their first birth and duration cf time not working following that birth in 
order to mitigate any adverse effects of the demographic cycle on their vege 
profiles. The model utilizes the idea that the demographic cycle confronts 
women with different wage profiles depending on when they enter the labor 
market. The model predicts that (holding schooling constant) women born during 
the upsving of the demographic cycle have an incentive to begin childbeering 
earlier and return to vork more quickly following child birth then vould vomen 
who ere born during the downswing of the demographic cycle. We test the 
predictione of this model and our empirical findings confire the predictions of 
the economic raodel. 

We estimate hazard rate models of having a first birth and returning to work 
subsequent to that birth. We model the timing of these tvo events. as functions 
of exogenous family background variables, race, predicted education, end 
measures of the size of the sother’s birth cohort. This technique ellove us to 
include observations that are right-censored (i.e. worsen who have not yet 
experienced either a first birth or labor market reentry). We use data fros 
three cohorts of the National Longitudinal Surveys of Labor Market Experience 
(Mature Wormer, Young Women, and Youth). These data contain information about 
the age at first birth and the duration between that birth and labor sarket 
reentry for individual vomsen born in various phases of the desographic cycle: 


1918-37, 1942-53, and 1957-64. We construct seasures of the desographic cycle 


using informetion from U.S. Vital Statistics. 


Cohort Size and Demographic Behavior 


The connection between the demographic cycle and the timing of the first 
barth and labor market reentry following the first birth can be described very 
briefly as follows. An increase or decrease in the number of births in a given 
year will shift (in the sase direction) the supply curve of labor 18-20 years 
later. As long as vomen vith different amounts of labor sarket experience are 
mot perfect substitutes for one another, this shift will alter the potential 
wage profile facing a woman in that cohort and will alter the relative 
attractiveness of home versus sarket vork. The number of potential competitors 
is surrounding birth cohorts will also affect the benefits of choosing to enter 
the labor market at an earlier or later time. For example, a woman born during 
the upsving of the demographic cycle who delays entry into the labor market will 
compete vith the larger cohort that was born a fev years later, but earlier 
estry will mean that she vill be in the labor market vith the sealler cohort 
that was born a fev years before. The opposite is true for women born during 
the downsving of a demographic cycle. 

There is a consensus in the empirical literature that the present value of 
life-cycle vages is smaller for vorkers competing in large cohorts (see Welch, 
1979; Freeman, 1979; Berger, 1965; Murphy, Plant, and Welch, 1988; and Falaeris 


2.2 therefore if vomen do not alter their timing of labor 


aed Peters, 1989a). 
ferce participation in response to the desographic cycle, women born closer to 
the peak of the cycle vould face vorse labor sarket prospects than vomsen born 
further from the peak. For example, look at chart 1, which gives the 
Gistribution of births over time in the U.S. Women who are born during the 


eerlier part of upsving of the baby boom cycle ‘e.g., in 1946) would be faced 


with more favorable labor market prospects than those born during the later part 
of the upswing of that cycle (‘e.g., in 1954). Conversely, for women born during 
the downswing of the demographic cycle, cohorts born earlier (e.g., in 1960) 
would face vorse labor market prospects than cohorts born later ‘(e.g., in 1968). 
‘A woman may be able tc choose a more favorable labor market cohort and alter 
the present value of her lifetime wage stream through two channels: 1) the 
timing of her first birth and 2) the timing of labor market reentry following 
the first birth. Thus women born during the upswing of the demographic cycle 
will want to move away from the peak of the cycle and will have an.incentive to 
try and join an earlier cohort by speeding up the timing of their first birth 
and the timing of labor market reentry following that birth. Women born during 
the dovnsving of the deaogrephic cycle will vant to:move avay from the peak of 


the cycle by joining a later cohort and thus slowing down the timing of their 


first birth and labor market reentry folioving that pirth. 4 If there vere no 
costs to changing cohorts then this kind of behavior vould lead to perfect 
arbitrage: women vould chang? cohorts until there was no further return to that 
activity, and the size of labor market cohorts over tise vould be equalized. We 
vill assume that there are adjustment costs to changing labor sarket cohorts 
which increase with the size of the adjustment, and that there is unobserved. 
heterog=:neity in these adjustment costs across different vomen. The analysis 
vill thus focus on marginal changes, and these assumptions imply that perfect 
arbitrage may not occur. 

In this section ve present a simple partial equilibriue sodel of these 
behavioral responses to the demographic cycle. The sodel abstracts froa some of 


the issues discussed in the more complex birth timing sodels in the econosic 


literature” to focus directly on the possible effects of the demographic 


cycle discussed above. First, assume that all women will have one child and 
that @ woman receives utility from lifetise wealth, Z, and from her enjoysent 
from the child, K. Utility derived from the child is, in turn, a function of 
the mother’s age at childbirth, b, and the length of time the mother spends at 
home after the child is born, s. Lifetime vealth also depends in a specific way 
on s and b, and this will be described later. If we assume for sisplicity thet 
lifetime utility ‘U) is separable in Z and K then 

(1) U = Zis,b) + Kis,b). 

Assume also that child related utility with respect to the timing of child 
birth is a function that increases over some range as the age of childbirth 
increases and then begins to decrease (see figure 2). This assumption can be 
justified if there are costs to having a child too early. For exasple, 
biological and social losses in utility say be higher for teenage sothers than 
for vosen who give birth in their 20's. Eventually, however, costs of child 
bearing ‘(and the probability of giving birth to a child with serious birth 
defects) may begin to rise as a voman approaches the lisits of her “biological 
clock." Child related utility is also assumed tc _ rise st s decreasing rate vith 
the length of time spent at home after childbirth (see figure 1). This 
assueption relates to the idea that sothers receive sose benefit from spending 
tise at home with the child and watching the child grow. Hother’s tise is also 
an important input into the production of child quality, especially when the 
child is very young. 

Choices about # and b algo enter indirectly into the utility function 


through their effect on vages and lifetise wealth. In this sodel @ vosen can 


receive two types of vages: unskilled and career veges. Unskilled veges (wit)) 


are solely a function of the labor sarket conditions in the current 


period, t. Because unskilled workers with different levels of experience are 
perfect substitutes for one another, wages depend on the total supply of 
unskilled workers in the population and are independent of the size of the 
unskilled worker’s cohort. Wages in *career* jobs are sodeled as a function of 
years of experience of the worker, E, and the labor sarket cehort to which an 


individual belongs, C: 
(2) w = w(E,C) where dw/dE>0 


Note that C represents the date of the cohort along a time line rather than 
the size of that cohort. For individuals born during the upsving of the 
demographic cycle, a small increase in C imp.sies joining a cohort closer to the 
peak of the cycle with lower wage prospects, i.e., dwidc < 0. For individuals 
born during the dovwnsving of the demographic cycle, @ small incre: se in C 
implies joining a cohort further avay from the peak of the cycle with sore 
favorable wage prospects, i.e., dwide > 0. 

To illustrate how individuals say be able to choose their labor serket 
cohort we first charecterize three distinct types of workers: 1) continuous 
workers; 2) traditional sothers; end 3) career. interrupters. Continuous 


workers enter the labor sarket at age = (which is assused to be exogenous and 


inveriant across individuels in different birth cohorts)® and work continuously 


until retirement st age FR. The life cycle labor force patterns of sost sen and 
of permanently childless vormen sre exeeples of this type of vorker. The labor 
warket cohort for these vorkers is defined as i+s, the date at which a 

continuous worker who is born in year i enters the labor force. By sssusption 


continuous workers do not alter their life cycle labor supply in response to 


the desographic cycle. 


The life cycle labor supply of traditional sothers is divided into three 
segments: 1) she works full time prior to the birth of the child (age @ to age 
b); 2) she works zero hours for some period of s years following that birth; 
and 3) after she returns to the labor force (at age bes) she works full tise 
until retirement. It is often argued that prior ta childbearing vomen have a 
disincentive to invest in on-the-job training, because specifi= human capital 
depreciates during the period of time spent cut of the labor force after the 
birth of a child. In the extreme, this picture of the “tracitional® sother 


implies that prior tc childbearing she would receive an unskilled or spot sarket 


vage, wit) and would wait until after the childbearing period to begin a career. 
Her labor sarket cohort is defined as the date at which she begins a career, 
isbes, her date of birth plus the age at which she returns to work after having 
achild. Compared to a continuous worker she delays her relevant labor sarket 
cohort by bes-s years. Thus at any date, t 2 i*bes she is assumed to compete in 
the sase labor sarket cohort (i. @. have the same level of experience) as a 
continuous worker born in cohort i*bes-a. 

Career interrupters are deiin«‘ as delayed childbearers who first begin e 
labor sarket career at age = pric :o having a child, then drop out of the labor 
market for a period of time to have the child, and finally resuse their csreers 
at age bes. This type of labor force pattern has becose sore comsson in recent 
years. Note that at the limit career interrupters become continuous vorkers 
when s approaches zero. The vage profile for these vosen is broken into tvo 
parts--pre and post childbearing-- and each part is determined by a different 
labor sarket cohort. If we make the extreme assueption that there is no 


depreciation of human capital during the period of time spent out of the lebor 


force, then career interrupters will have the same incentive to invest in on- 
the-job training, the same rate of return to experience, and the same early vage 
profiles as continuous vorkers who are born in their cohort. When the career 
interrupter born in cohort i reenters the labor force at date i-bD*s with b-s 
years of experience, she has the same level of experienc. a8 @ continuous vorker 
who was born in cohort i+*s, and she is a sesber of labor sarket cohort i+s*s. 
Thus all individuals who at any date t have the equal asounts of experience in @ 
career job are defined to be sembers of the sase labor sarket cohort. 


Lifetise wealth for the “*“traditional*® iife-cycle labo: suppiy pattern where 


the true career begine after childbirth can be written «» (o!lows: 
ie¢b ~ i+bes ieR 
(3) Z mJ (vit) + wlepjat +] (witjat +/iv(t) + wliebes,t-i-b-s) ) at 
ism ieb isbes 


where Y(t) represents non-wage income, i+b is the date of childbirth, i+bes is 
the date at which the voman returnae to work following childbirth, i-R is the 
date of retirement, and » is the age the vomen begins serket work (note that s 
must be less than or equal to b, the age of childbirth). Labor supply is equel 
to 1 during period of vork and O otherwise. For sisplicity, the interest rete 
is assumed to be zero. In the first term in equation (3) the income @ vosen 
receives prior to childbearing is equal to non-vage incose plus eernings irom an 
unskilled job. In the second terms her income is just equal ts non-vwage incose, 
because she is rot working during that period. During the third seguent of her 
life-cycle @ voman begins @ career in which her vege depends on experience end 
her labor market cohort. Because her prior labor sarket experience vas in an 
unskilled job, ve assume thet the relevant career experience (the second 


argument in the career vege function) is zero when she begins « career et 


date i+bes. Similarly, the relevant cohort (the first argument in the career 
wage function) is the date at which she begins her career. 

Substituting (3) into the utility function specified in (1) we maximize 
utility with respect the two choice variables s and b and obtain the following 


first order conditions: 


1R 
(4) w(iebes,0) + cou / æ - Ow/dc)at = 3k/ds and 
i¢bes 
(a) (c) (a) 
~ ie¢R . 
(5) w(iebes,0) - wiieb) + | (dw/dE - Ow/dc)at = dk/db. 
iebes 


(a) (b) (c) (a} 

Equation (4) gives the conditions for the optimal choice of s. Term (a) is the 
opportunity cost of lost career vages from increasing s by one unit. Tera ic) 
is the cost due to lost experience from increasing s by one unit. The 
experience cost is summed over the entire remaining vorking lifetime of the 
vosen. Tere (d) is the cohort slippage effect of increasing s by one unit. 
This tere is also sumsed over the entire remaining lifetive of the voman. As 
described above, this ters vill be negative or positive depending on whether the 
vowan is born on the upsving or the downsving of the desographic cycle. At the 
optimus the net sarginel cost ir teres of lost lifetime vealth ‘(the left hand 
side of equation 4) is equal to the serginal child related benefits from an 
increase in s. 

Figure 1 shovs the tangency condition implied by equation (4) and can be 
used to illustrate the effect of the demographic cycle on the optisal choice of 
s. For individuals born on the upsving of the demographic cycle the cohort 


slippage effect is negative (dw/dc < 0) which leads to an increase in the vealth 
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related marginal cost of more s. For these individuals the tangency will occur 
at a steeper part of the marginal benefit curve and produce an optimal s at a 


point like s For individuals born on the downswing of the demographic cycle 


the cohort slippage effect is positive, the sarginal wealth cost is lower, and 


Ss, is greater than s. 


The choice of the timing of child birth can be analyzed in a similar vay. 
In equation (5) the marginal effect of b on vealth contains teras which capture 
the experience cost (c) and cohort slippage effect (d} discuused above. The 
remaining terms represent the difference between the unskilled vage a voman 
would receive just prior to childbirth ani the beginning career vage she vould 
receive after reentering the .eBbor market. This net marginal cost. (benefit) in 
terms of vealth is set equal to the sarginal child releted benefit (cost) fros 
increasing b. As before the cohort slippage effect for vomen born. during the 
upsving of the demographic cycle is negative, increasing cerginal vealth costs 
(or reducing warginal benefits). . The tangency condition would lead to a choice 


of b such as d. in figure 2. A positive cohort slippage effect for women born 


~ 


during the downsving of the demographic cycle vould reduce sarginal vealth 


costs and lead to a choice of birth timing such as b,. vhere db. > —* 


Lifetime vealth for a career interrupter can be vritten as follovs: 


i¢b ie¢bes ieR 
(6) Z wJiv(t) + w(iem,t-i-m)) Jat oJ (witpat +J (vit) + wiiemes,t-i-s-m) Jat 
ieom ieb ie¢bes 


As described above, the career vage path for these vowsen is broken into tvo 
parts and each part is governed by a different labor sarket cohort. 


Substituting (6) into the utality function specified in (1) and maximizing 


utility with respect to s, we find that the first order condition for the 


il 


optimal choice of s is identical to equation (4). Career interrupters born on 
the upsving of the demographic cycle have an incentive to speed up the timing of 
their labor market reentry following childbirth and women born during the 
downsving of the cycie have the opposite incentives regarding s. Interestingly, 
we observe that the birth timing decision, b, does not enter as a determinant of 
the cohort argument in the wage function. Therefore the demographic cycle will 
have no effect on the timing of childbirth for women vho can be characterized as 
career interrupters. 

The analysis presented above implies that choices about the timing of 
reentry to the labor market can be used by all types of vomen to alter their 
labor market cohort, but that the effect of the timing of childbearing on labor 
market cohort depends, in part, on how ve treat pre-childbearing labor market 
experience. We have described two extreme cases. For the traditional mother 
none of the — — market experience counts, and upon reentry she is 
considered to be the sare as a brand nev entrant. The longer she delays 
childbearing end the beginning of her career, the greater is the cohort slippage 
effect. For the career interrupter all the pre-childbearing experience counts, 
and when she reenters the market she competes with a group of individuals who 
have the same labor market experience that she had when she first left the 
warket. Thus the delay in her career and the cohort slippage effect is solely a 
function of the length of time she spends out of the labor force after 
childbearing. In general many women are likely to be some combination of our 
tvo extreme cases. Some years of effective experience say be lost due to 
depreciation of specific human capital while out of the labor force. Upon 
reentry this voman will be competing vith a group of individuals who have 
slightly less experience than she had reached just before dropping out of the 


labor force. If the extent of this depreciation is a positive function of the 


amount of her pre-childbearing experience, then birth timing decisions may to 
some extent be able to affect the choice of labor sarket cohort for career 
interrupters. 

To summarize the empirical implications of the sodel, ve predict that vomen 
born during the upsving of the demographic cycle will have their births earlier 
and will return to vork more quickly. Women born during the downswing of the 
demographic cycle will delay their first birth and their labor sarket reentry. 


We also expect the response of the timing of labor sarket reentry to the 


demographic cycle to be larger than the response of birth timing. ” 

The delayed childbearing of the baby boom generation sight, on the surface, 
seem to contradict the hypotheses proposed above. Baby boom vomen, hovever, are. 
also getting more schooling (Falaris and Peters, 1989a,b) which tends to be 
associated with later childbearing. This educational effect could partially or 
totally offset any tendency towards earlier childbearing associated vith the 
voman’s position in the demographic cycle. Our theoretical sodel takes ¢ 
schooling decisions and the age of labor sarket entry as exogenous. In our. 
empirical vork ve utilize results from our previous paper to eccount for the 
endogeneity of schooling choices, and ve disentangle the sarginal effect of 
cohort size on age at first birth (i.e. conditional on predicted education) fros 
the total effect which includes the offsetting schooling and cohort vage 
effects. 

In the econometric specification of age at first birth and timing of labor 
market reentry ve control for the effect of exogenous. family background 
characteristics, education, and relative cohort size. In other literature 
several kinds of measures have been used to capture the effects of the 


demographic cycle: 1) number of individuals born in a given year (own birth 
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cohort); 2) an indicator of the part of the demographic cycle during which an 
individual is born, e.g., the beginning, ¢vak, or end of the cycle (relative 
cohort size); 3) number of labor force participants in a given year (labor 
earket cohort). In the empirical work ve use the second seasure for tvo 
Teasons. First, this measure can be regarded as exogenous from the point of 
view of the individual. In contrast, seasures of labor sarket cohort used by 
Welch (1979), Berger (1985), and Freeman (1979) are, in our specification, 
choice variables. Relative cohort size is also mcre appropriate than absolute 
cohort size in a model that focuses on the timing of fertility and labor sarket 
reentry. It is the number of individuals born just prior and after one’s own 
cohort that determines how easily @ voman can alter the labor sarket 
opportunities she faces by changing the timing of demographic behavior such as 
first birth. We represent relative cohort size by two variables, past and 
future cohort size. These are defined as the ratios of own cohort size to 


preceding (past) and subsequent (future) cohorts, each averaged over five years: 


S coh S coh 
(7) Past*(1/5) £ --------- ; Futures(070S) £[ — — 


ji coh 121 —— 


For individuals born during the upsving of the —— cycle, Past is 
greater than one and Future is less than one. The opposite is true for 
individuals who ere born during the — of the demographic cycl>. 
Household production theory predicts that non-vwage income (e.g. husband’s 
income or other family incore’ should affect the value of home tine, and, as a 
consequence, age at first | and the timing of labor market reentry. We do 
mot control for income for the following reasons. First, income varies over 


time, and Heckman and Singer (1984a) state that hazard rate estimates are 


i4 


sensitive to the specification of the discretization of time-varying covariates. 
Secondly, whether or not to marry and who to marry are choice variables, and 
these choices say also be influenced by the constraints imposed by the 
demographic cycle. Inclusion of these endogenous variables will produce 
inconsistent estimates of the age at first birth and timing of labor sarket 
reentry. Modeling these marriage choices explicitly is beyond the scope of this 
paper. In our specification, the effect of these marital choices will thus be 
captured indirectly through femily background variables and cohort size which, 


in part, determine sarital choices. 


Data and Empirical Estimation 
We estimate the model for the timing of the first birth using observations 


on 10,386 U.S. women born from 1918-1964. The observations sre drawn fros three 
cohorts of the National Longitudinal Surveys of Labor Market Experience (Mature 
Women, Young Women, and Youth). These cohorts are netionally representative 
sasples of women born during the downsving of the desographic wate ef the 
1930’s, the upsving of the desographic cycle of the mid 1940’s-1957 (the baby 
boos), and the downsving of the demographic cycle following its peak in 1957 
(gee Chart 1). 70 percent sf the vormen in the sample heve hed « first birth 
before the end of the observation period (although only 55 percent of the vosen 
in the youth cohort hed a first birth, so for that sample the right cengoring is 
sore severe). We estimate e hazard sodel to study the effect of the desographic 
cycle on the interval from age 12 to a vworman’s age at her first birth (the first 
birth interval). If ve assume that the first birth interval, T, has the 
extended generalized gamma distribution, then the log of the first birth 


interval can be written as Y = log(T) = 8X + oW, where X is a matrix of 


regressors, & is a vector of parameters (‘including a constant), ¢ is a scale 
parameter, and Wis a random variable which has the extended generalized gamma 
distribution (Lavless, 1982, p. 240). The density function of W (note that 


WwW = (Y- BX/¢e) is 


-2 
_»5 @ 


(8) fiw, a)=_! _ (a 2; exp(a *(av-exp(av)? -e<v<e 
rii/a ) 
lr is the complete gamma function and a the gamma shape paraseter. This 
distribution nests the gamma, lognormal, Weibull, and exponential distributions 
as special cases. We can test this sore general distribution against the 
special cases by isposing restrictions on the parameters « and ¢ testing thers 
statistically. To use both censored and uncensored observations ‘i.e. vomen who 
have not had a first birth by the sost recent observation period, but who are 
likely to have a birth sometime in the future) we specify the following log- 
likelihood function: 
(9) logl(@, ¢, a) = £ (logf (vw, @) - loge) + £ (log(i-F (wv, «@))) 
i€B i€c ; 
where {(.) is the density function, 1-F(.) is the survivor function (the 
complesent of the CDF of W), B denotes completed or uncensored first birth 
intervals, and C denotes censored first birth intervals. 

Using waxisue likelihood sethods we estisate the paraseters a, 8, and ¢, 
and we test the restrictions on « and ¢. Likelihood ratio tests indicate thet 
the sore general extended generalized gasea sodel is the correct sodel. Tables 
1 and 2 report sussary statistics, definitions of the variables and years of 


last observation for eech date set. Estimates of the model for the first birth 


interval, conditional on schooling, are reported in Table 3. 


BEST COPY AVAILABLE 
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The regressors include exogenous individual family bnckground 
cheracteristics, two relative cohort size variables and predicted education. In 
this model education is an endogenous vari ble which is affected by relative 
cohort size (see Falaris and Peters, 1989a,b, for a justification of this 
treatment), so we replace that variable by its predicted value to obtain 
consistent parameter estimates. Predicted education is obtained by using the 
coefficient estimates of the education equation for vomen which is reported in 
Appendix Table 1 (this is similar to the education equation reported in Falaris 
and Peters, 1989a, except that here ve include Nature Women’s data‘as vell as 
data for younger vomen). The identifying restriction is thet her parents’ 
educational attainments are axeuped to affect @ voman’s educational attainsent 
but not her first birth — (except indirectly through education). In 
Appendix Table 2 ve report estimates of a model for the first birth interval 
which contains «nly exogenous regressors and: thus requires no exclusionary 
identifying restrictions. 

In our previous paper ve found that a woman vould increase her educational 
attainment in response to a baby boos. Our results indicated that cohort size 
affects educational choices by altering the relative rate of return to education 
for individuals born during different phases of the demographic cycle. In 
contrast, in the theoretical sodel presented above, cohort size operates on 
fertility primarily through its effect on the timing of fertility. We 
hypothesize in the present study that, conditional on education, a voman born 
during the upsving of the desographic cycle would shorten the first birth 
interval. It is unclear what sign the relative cohort size coefficients should 
have in the reduced form, since they capture two opposing influences. The first 


birth model which is conditional on schooling allows us to test the existence of 


@ pure demographic cycle effect on the timing of the first birth. 
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The main results in Table 3 are that an increase in @ voman’s education 
increases the first birth interval (see Bloom, 1982, for similar results), and 
that both future and past relative cohort size significantly affect the first 
birth interval. In particular, being born during the upswing of the demographic 
cycle (Past > 1 and Future < 1) has the sarginal effect of shortening the first 
birth interval. Conversely, for individuals born during the downswing of the 
demographic cycle (Past < 1 and Future > 1) the first birth interval is longer. 
These results are consistent with the hypothesis that one of the ways in which 
women attempt to sitigate the adverse effects of a baby boom on their vages is 
through the timing of fertility. In Appendix Table 2, the relative cohort size 
coefficients have the same signs as the structural ones but are smaller in 
absolute value and only one is significant. This result is not surprising since 
the relative cohort variables capture two opposing influences. 

According to the estimates in Table 3, a white voman is predicted to have a 
longer first birth interval than a nonwhite woman. This result is consistent 
with other evidence on the relationship betveen race and age of childbearing 
(see, @.g., Bloom, 1982). The results also indicate a negative relationship 
betveen the number of siblings @ voman has and the length of her first birth 
interval. This result could be due to a correlation in family size across 
generations. If vomen vith a large number of siblings also have tastes for a 
larger family, they will begin their childbearing at an earlier age. We also 
estimated a similar sodel which included a trend variable. Its coefficient 
was not significant at the ter percent level, so the trend vas omitted. 

Table 4 reports estimates of the return to work gsodel. The tise interval is 
weasured in sonths from the first birth until the return to work. We do not 


distinguish betveen being out of the labor force and being unemployed but treat 


them as a common state (not working). We use data on the 6,321 women who have 
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had a first birth and for whom it is prssible to calculate the return to work 
interval. The proportions of women who have returned to work by the end of the 
observation period are 67%, 78%, and 80% ior the mature women, young vormen and 
youth, respectively. The sature women vere asked a retrospective question on 


the timing of their return to work following their first birth at the beginning 
of the survey. ° For the young vomen and youth subsamples ve use employsent 


history information to calculate the return to work intervals. > In all three 
surveys some vomen report that they never stopped working after their first 
birth (most of these vomen probably vere on a brief saternity leave and returned 
to work for the same employer). We sesign a value of one sonth to these 
intervals so ve can calculate their natural logariths. We estimate positive and 
negative coefficients for Future and Past relative cohort: size variables, 
respectively. This indicates that women born on the upsving of the demographic 
cycle tend to shorten their return to work intervals while vomen born during the 
dovnsving of the demographic cycle do the opposite. Our estimates confirs the 
predictions of the sodel in the previous section. : White vomsen and vomen who 
grev up in urban areas tend to return to work later than other vomen (these say 
reflect income effects), and there is a strong negative trend (implying shorter 
return to work intervals). We find no significant effect of predicted 
education. 

In Appendix Table 3 ve report estimates of a return to vork model which 
contains only exogenous regressors and thus needs no exclusicr: y identifying 
restrictions of the sort required for the sodel which is ional on 
schooling. The estimates are generally highly similar to those in Table 4. The 


coefficient estimates for Future and Past Relative Cohort Size are within one 


standard error of the corresponding estimates in the two tables. 


ig 


t neit 


Two observationally identical vomen say have different first birth (return 
to work) intervals because they differ in ways which are not observed by the 
investigator (unobserved heterogeneity). Neglecting such unobserved 
heterogeneity say result in biased coefficient estimates of the statistical 
models such as ours even if the heterogeneity is uncorrelated with the 
included regressors of the sodels (Heckman and Singer, 1984a). Some previous 
studies ‘e.g. Lancaster, 1979; Even, 1987) have sodeled heterogeneity as 
folloving some parametric distribution such as gemea or beta logistic vhose 
paraseters can be estimated from the data. Heckman and Singer (1984a, 1964b) 
have argued that the results in these studies are highly sensitive to the 
Gistributional assumptions about heterogeneity and have proposed a sethod of 
controlling for heterogeneity which isposes very veak distributional 
assumptions. Their sethod, sinimizes the impact of distributional assuaptions 
on the estimates of the sodel. 

We implement the method of Heckman and Singer as follows. We assume that 


the first birth interval (return to work intervall-is Y = logiT) = e. + BX + ew, 


(8 does not include a constant ters) where @ is @ parameter (constant ters) 


i 


drawn from a discrete distribution vith points of support 8. Bares o. and 


associated probabilities Pie p2*2*24 PL (the P. sum to one). In other words 


K 
t+ probability is P. thet an individual drawn fros the population at randos 
will have : constart ters e.- 


Controlling for heterogeneity, the likelihood function becoses 


(10) logl(.) = £ (log(£ P_f. .(.)) = loge) + £ (logi£ P_(i-F_ .(.)))) 
1€B 5 943 1€C 5 Pas 
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where j indexes the points of support of 8. We treat as an empirical matter how 
many points of support 6 will be specified as having by estimating models in 
which we increase the number of points of support until there is no significant 
increase in the value of the log-likelihood. Thus we specify a sodel for the 
first birth interval with three points of support for 6 and a sodel for the 
return to work with four points of support. The estimates of these sodels are 


reported in Tables 5S and gi? For both sodels the value of the log-likelihood 


is such higher than in the corresponding sodels without hetérogeneity in Tables 


3 and 4.) This indicates the presence of significant unodserved heterogeneity. 


The estisates of the slope coefficients, hovever, do not differ very such in the 
specification with and without heterogeneity. The estisates of the coefficients 
of future and past relative cohort size are within one standard error of each 
other in the sodels which allow for heterogeneity and those that do not for both 
the first birth and return to vork models. 

It is instructive to look at some predictions obtained using the paraseters 
of this sodel which allows for heterogeneity. The veighted survivor function, 


— 


5 tithe gives the predicted proportion of women who have not had a first 


birth by age t. This statistic is the siaplest vay to illustrate the impact of 
cohort size on fertility decisions. We can compare the veighted survivor 
function calculated using our estimated coefficients for observationally 
identical women born during different phases of the desographic cycle. For a 
women with sasple sean characteristics who vas born in 1951 (during the upsving 
of the demographic cycle) the value of the survivor function st age 24.3 is 
0.499. This means that ve predict that 49.9 percent of these vormen have not hed 
@ first birth by the age of 24.3 (this age is chosen because it is the sean age 


at first birth in the sample). For a woman vith sean characteristics born in 


1964 (during the downswing of the demographic cycle) the predicted value of the 
survivor function of 0.535. Fever women born during the upsving of the 
demographic cycle have not had a birth by the ege of 24.3 (i.e. the first birth 
interval is shorter) relative to women born during the downswing of the 
deswographic cycle. These survivor functions ere depicted in Chart 2. Chart 3 
presents survivor functions for the return to work following the first birth for 
vowen vith sample mean characteristics born in 1951 and in 1964, respectively. 
In evaluating these survivor functions ve abstract from trend effects by setting 
the trend equal to its sample sean. The results are sisilar to those obtained 
for the first birth interval. At 3.6 years a birth the value of the 
survivor function is 0.510 for women born in 1951. For women born in 1964 the 
predicted value of the survivor function is 0.556. Thus ve predict a shorter 
return to work interval for vomen born during the upswing of the de*ographic 


cycle than for women born during the downsving of the desographic cycle. 


Cope lusion 
In this peper ve propose a sodel according te which vomen alter the tising 


of the first birth and the return to work following that birth in order to 
mitigate any adverse effects of the desographic cycle on their wage profiles. 
We predict that women who vere born during the upswing of the desographic cycle 
would have an incentive to have their first birth earlier and to return to work 
more quickly ‘(holding schooling constant) than would women who were born during 
the downsving of the demographic cycle. Our empirical evidence confires these 


predictions. 


-- 
— = 


The behavioral responses to the demographic cycle described in this paper 
have implications for the cramatic changes that have occurred over the past fev 
decades in the labor force participation rates of sothers with young children. 
Some of the increase in these rates during the later 1960s and 1970s can be 
explained by the incentives to return to work sore quickly for women who vere 
born during the upswing of the demographic cycle. Our results indicate, 
hovever, that the increase in participation rates during the 1980e migh: vell 
have been even larger if women born during the downswing of the demographic 


cycle did not have incentives to delay their return to work following 


childbearing. 


Endnotes 


1. In previous research (Falaris and Peters, 1989a,b) we focus on 

educational choices--both the timing and level of educational attainszent. In 
that research ve find that both men and vomen alter their schooling in response 
to the demographic cycle. In addition, we find that the increase in schooling 
in response to the baby boom mitigates the adverse direct effect of cohort size 
on waces. The sagnitude of the educational response and the extent of 
mitigation due to this response, hovever, is such larger for sen than for 
women. The puzzle posed by this last result of our previous research is the 
starting point for this paper. Why is the effect smaller for vomen than for 
wen? We suggest that women have additional behavioral responses to the 
demographic cycle that are less available for sen. In particular, patterns of 
labor force participation are sore variable for vowsen than for sen; vomen can 
alter their life-cycle labor supply through changing their number of children, 
the timing of childbearing, and the timing of reentry to the labor sarket 
following the birth of a child. ; 


2. There is still, however, some debate over the size of the cohort penalty 
over the life cycle. Berger (1984, 1985) argues that wage profiles are also 
flatter for vorkers in large cohorts. Thus the cohort penalty increases over 
the life cycle. Murphy, Plant, and Welch (1988) make the opposite argusent. 


3. Because most of the evidence on cohort size and vages is for men, there is 
as yet no clear consensus about the effect of the demographic cycle on female 
wages. Freeman (1979) finds no effect of cohort size for vomen. Using sore 
recent data, hovever, Falaris and Peters (19898) do find a significant 

effect of cohort size on vomen’s vages. 


4. This basic timing argument was first proposed by Wachter and Wascher 
(1964). They apply the argument to decisions about schooling. In our previous 
work (Falaris and Peters, 1989a,b) we find evidence that individuals do alter 
schooling choices in response to the desographic eycle, but that the tising of 
schooling is not the prisery response. 


3. See, for exaeple, Razin (1960) and Newman and McCulloch (1984). We ignore 
issues of consusption smoothing, spacing of births, and the interaction of 
timing vith the demand for numbers of children. 


6. In our eepirical work we relax this assuaption by treating schooling as 
endogenous. 


7. “Some vowen vill have sore than one birth. The general isplications of our 
economic sodel say hold in these cases also. Data on spacing of subsequent 
births and female life cycle labor supply, however, are not aveilable over a 
long period of time. Therefore, ve do not deal vith these issues. 


8. Hovever, 99% of all first births to these vomen who are in our fertility 
sample had taken place by the beginning of the survey so the amount of 
information lost by ignoring return to work intervals for births occurring after 
1967 is quite small. 


9. For the young women we can do this only for the period 1968-1983. 
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10. We do not report standard errors for the model in Table 5 because of 
numerical difficulties in their estimation. The standard errors in Tables 5 and 
6 are evaluated numerically because of the great complexity of the analytical 
derivatives. In these cases it is possible that the nuserically evaluated 
hessian say be singular at the function optisus making it ispossible to obtain 
estimates of the standard errors of the parameters. This occurs for the saodel 
in Table 5 but not for the model in Table 6. We attempted to estimate the sodel 
in Table 5S using a variety of alternative optimization computer programs: the 
function minimization routines of LIMNDEP; a variety of algorithes of GOGOPT; 

the hessian approximation subroutines in both the IMSL and NAG libraries. In 
all cases the estimated hessian vas singular. In any case, the (point) 
estimates of the slope coefficients in Table 5 do not differ very much from 
those in Table 3. 


11. A likelihood ratio test is not applicable in this case because it vould 
involve testing a restriction on the boundary of the parameter space. 


Table 1. Means and Standard Deviations of the Variables” 


Variable Mean Standard Deviation 
Time to First Birth” 147.342 77.341 
white 0. 763 0. 425 
Father ’s. Education 10.044 4.053 
Sother’s Education 10. 360 3. 308 
Predicted Education 12. 494 1.360 
Urban 0.743 0. 437 
Siblings 3. 689 2. 682 
Future Relative Cohort Size 1.019 0.072 
Past Relative Cohort Size 1.021 0.075 
Time to Return to Work” 43.063 55. 408 


“the summary statistics of all the variables other than Time to Return to 
Work are based on the sample used for the estimation of the sodel for the 


first birth intervel. 


— in sonthes from age 12 to the time of the first birth. For roren who 
have not hed a first birth by the end of the observation period the tise of 
the last observation is included in the calculation of these sussary 


statistics. 


“Time in months from the first birth to the return to work. For vormen who 
have not returned to work by the end of the observation period the tise of 
the last observation is included in the calculation of these sussary 


stetistics. 


Table 2. Variable Definitions and Years of Last Observetion for Each 
Data Set. 


A. Variable Definitions 
White | 1 if white end O othervise 


Urban 1 if a woman lived in an . 
urban area at age 14 (Young 
Women, Youth) or age 15 
(Mature Women) and O othervise 


Father’s Education, | in single years 
Mother’s Education 


Predicted Education prediction obtained using 
each individual’s 
characteristics and the 
pereseters of the education 
equation for vomen reported 
in Appendix Table 1 


Future Relative Cohort Size defined in the text 

Past Relative Cohort Size defined in the text 

Prevar 1 if born before 1945, 0 othervise 
Postver i if born in or efter 1945, 0 othervise 
Trend time elapsed between 1900 and @ voran’s 


yeer of birth 


— 


B. Years of Last Observation 


First Birth Return to Work 
| Mature Women 1982 1967 
Young Wosen 19865 1983 
Youth 1987 1987 


Note: these dates sre upper bounds for the data sets. Some individuel vomen 
dropped out of the survey at earlier dates which are known. 
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Table 3. 


Mexisus Likelihood Estimates of the Extended Generalized Gamma MNocel 
for the First Birth Interval, Conditional on Schooling. 


Constant 
(t-statistic) 


White 


Predicted Education 


Urban 


Siblings 


Future Relative 


Cohort Size 


Pest Relative 
Cohort Size 


Scale Paerapmeter ‘(¢c) 


Gemma Shape Parameter (a) 


Log-Likelihood 
Sesple Size 


3. 260%¢ 
(20.061) 


0. 215ee 
(14. 835) 


0. 105ee 
(19. 552) 


0.002 
(0. 126) 


-0. 004e 
(-]. 690) 


0. 308¢e¢ 
(3.353) 


-0. 158e¢ 
(-l. 803) 


0. S85e¢ 
(115. 981) 


-0. Si3ee 
(-23. 006) 


- 8688. 232 
10, 386 


7 


Significantly different fros 


zero et the 5 percent level 


e Significently different from zero at the 10 percent level 


Aa 


Table 4. Maximum Likelihood Estimates of the Extended Generalized Games Nodel 
for the Return to Work Interval Following the First Birth, Conditional 


on Schooling. 
Constant 5. 303e¢ 
(t-statistic) (7.906) 
White 0. 338 
(6. 310) 
Predicted Education -0. 002 
120. 101) 
Urban 0. 15l¢¢ 
(2.911) 
Siblings 0.014 
(1.509) 
Future Reletive 0. 825ee 
Cohort Size (2.095) 
Pest Reletive -0. 8B6e¢ . 
Cohort Size (-2. 399) 
Trend -0. 048e¢ 
(-20. 745) 
Scale Peraseter (c) 1.670e¢ 
(65. 038) 
Geeea Shepe Pereseter (a) 0. 223¢¢ 
(3.794) ~ 
Log-Likelihood -10735. 147 
Saeple Size J 6, 321 


ee Significantly different from zero et the 5 percent level 
e Significently different from zero st the 10 percent level. 


AS 


Table 5S. Maxisum Likelihood Estimates of the Extended Generalized Gamma Nodel 
for the First Birth Interval, Conditional on Schooling, with 
Heterogeneity. 

White 0.229 
Predicted Education 0.105 
Urban 0. 009 
Siblings -0. 004 
Future Relative 0. 337 
Cohort Size 

Past Relative -0. 188 
Cohort Size 

e. 3.098 

e., 2. 577 

* 3. 295 

P. 6. 245 

P. 0.013 _ 
Scale Parameter (¢) 0.578 
Gamma Shape Paraseter (a) -0.711 ‘ 
Log -Likelihood -8632. 567 
Sasple Size 10, 386 


Table 6. Mexisus Likelihood Estimates of the Extended Generalized Gesse Model 


for the Return to Work Interval Following the First Birth, Conditional. 


on Schooling, with Heterogeneity. 4 
White 0. 220 P. 0. 106e¢ 
(t-statistic) (5. 297) (3.113) 
Predicted Education -0. 003 P. 0. 405e¢ 
(0. 162) (14. 878) 
Urban 0. 105e¢e P. 0. 32S5e¢ 
(2. 808) (27.167) 
Siblings 0. 008 Scale Paraseter (¢) 0.62iee 
(1.116) (38.055) 
Future Relative 0.4702" « Geere Shape 0. 160¢ 
Cohort Size (1.661) Paremeter (a) (1.753) 
Pest Relative -0. 76400 
Cohort Size (-3..163) 
Trend -0. 039e¢ 
(19. 909) 
e, 7.370e¢ 
(14. 343) 
e. 6. 130e¢ 
(13. 283) ~ 
8. 4.430¢e¢ 
(9.751) 
e, 2. 3000 ⸗ 
(5. 558) 
Log-Likelihood -10548. 24 
Saseple Size 6, 321 


Significantly different from zero eat the 5 percent level 
Significantly different from zero at the 10 percent level 
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Appendix Table 1. Ordinary Least Squares Estisstes of the Education Equation. 
Dependent variable: years of schooling completed. 


Constant 8.057 
(t-statistic) (13. 580) 
Father’s Education 0. 14400 
(17. 788) 
Hother’s Education 0. 2ilee 
(21. 959) 
White e Prever® 0. 370e¢ 
(3. 997) 
White e Postvar® -0. 39400 
( -5. 1 45 ) 
Siblings -0. 095e¢ 
(-10. 255) 
Urben ¢ Prevar 0. 445¢¢ 
(5. 473) 
Urban « Poatver 0.019 
(0. 264) 
Future Relative -0.621¢ 
Cohort Size (-1.699) 
Pest Relative 0. 891lee 
Cohort Size (2.433) . 
Postver 1. 249¢¢ 
(9. 599) 
R* 0. 302 
N 8, 253 


"The variable Prevar tekes tie value 1 if a woman ves born before 1945, 0 


othervise. 
b 


othervise. 


The veriable Postvar takes the value 1 if a vosen vas born in or after 1945, 0 


ee Significantly different from zero eat the 5 percent level. 
® Significantly cifferent from zero at the 10 percent level. 


Appendix Table 2. Maximus Likelihood Estimates of the Extended 
Generalized Gemma Model for the First Birth Interval, 
not Conditional on Schooling. 


Constéent 4.176e¢ 
(t-statistic) (25.623) 
White 0. 19lee 
(12. 988) 
Father’s Education 0.018e¢ 
(8.796) 
Hother’s Education 0. 020e¢ 
(8.113) 
Urben 0.018 
(1.348) 
Siblings ° -0. 0l4ee 
(-5, 938) 
Future Relative 0. 240e¢¢ 
Cohort Size (2.549) 
Pest Relative -0. 056 
Cohort Size (-0. 604) 
Postwar" 0.0320 
(2. 189) 
Scale Parameter (c) 0. S8See 
(115.740) ~ 
Geaemea Shape Parameter (a) -0. 50See 
(-22. 778) 
Log-Likelihood -8688. 025 
Saseple Size 10, 386 


"1 4f @ vowan was born in 1945 or later, 0 othervise. 
ee Significantly different froe zero at the 5 percent level 
e Significently different from zero set the 10 percent level 
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Appendix Teble 3. Mexisus Likelihood Estisates of the Extended 
Generalized Gemea Model for the Return to Work Model, 
not Conditional on Schooling. 


Constant 5. 7Olee 
(t-statistic) (7.982) 
. White 0. 338e9 
(6.251) 
Fether’s Education 0. 016e«¢ 
. (2.075) 
MNother’s Education -0. 030e¢ 
(3. 322) 
Urban 0. iSlee 
(2.943) - 
Siblings 0.011 
(1.193) 
Future Relative 0. 796e¢ 
Cohort Size (2. 002) 
Pest Relative -1.044e0¢ 
Cohort Size (-2. 348) 
Postwar 0.110 
(0. 688) 
Trend -0. OSilee 
(9.780) — 
Scele Pereseter (c¢) 1. 666e¢ 
(64. 489) 
Geusme Shape Peraseter (a) | 0. 232¢¢ 
(3.921) , 
Log-Likelihood -10729. 363 
Sesple Size 6, 321 


ee Significantly different from zero at the 5 percent level 
° Significantly different from zero at the 10 percent level 
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Figure 1. Child Related Utility of Time at Home 
and the Optimal Choice of s. 
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Figure 2. Child Related Utility of Birth Timing 
and the Optimal Choice of b. 
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Chart 2 


Proportion of Women with no First Birth 
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Chart 3 


Proportion of Women not Working 
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Executive Summary 


Objectives: We establish end measure the relation between the demographic cycle 
(or baby boom and baby bust), the timing of U.S. womens’ first births and the 


timing of their return to work following the first birth. 


Methodology: We propose a model according to which women alter the timing of 
the first birth and the return to work following that birth in order to mitigate 
any adverse effects of the demographic cycle on their wage profiles. The 
demographic cycle confronts vomen vith different vage profiles depending on when 
they enter the labor market. Consequently, women would have an incentive to 
alter the timing of fertility and return to work so as to face a more 
advantageous vage profile than vould othervise be the case. We test the 
predictions of our model using data from three cohorts of the National 
Longitudinal Surveys of Labor Market Experience. The data include information 
for women born during different phases of the demographic cycle: 1918-37, 1942- 
53, 1957-64. We estimate hazard rate sodels which permit us to utilize 
information on women who have not had a first birth or have not returned to work 
by the latest observation period along with information on vomen who have 
experienced these events during the observation period. We also control for 
unobserved differences among vomen which may influence the timing of their first 
birth and return to work. We measure the effect of the demographic cycle by 
means of two relative birth cohort size variables. We also control for family 
background characteristics and schooling. We treat schooling as a choice 


variable. 
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Findings: We find that women who were born during the upswing of the 
demographic cycle would have an incentive to have their first birth earlier and 
to return to work more quickly ‘(holding schooling constant) than would women who 
were born during the downsving of the demographic cycle. The findings confirsa 


the predictions of our economic aodel. 


Implications: Our findings indicate that vomen alter the timing of the first 
birth and the return to work following that birth in order to mitigate any 


adverse effects of the demographic cycle on their vage profiles. 


a 
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ntroduction 


Much of the variation in female life-cycle labor supply across different 
cohorts of U.S. women born during the twentieth century has been due to changes 
in the age at which a woman has her first birth and in the length of time spent 
not working following childbearing. Two contrasting schools have eserged to 
explain the relationship between the changes in fertility and female labor force 
participation over time: the “Chicago” school (e.g. Butz and Ward, 1979) 
focuses primarily on changes in the value of a voman’s time (i.e. female vage 
rates) and the Easterlin school (Easterlin, 1968) focuses on changes in relative 
income due to the demographic cycle (i.e. the baby boom and baby bust). In this 
paper ve utilize ideas from both schools, and ve address espirically the issue 
of how important the demographic cycle is in explaining the variation in vormen’s 
ages at first birth and in the duration of time not working following the first 
birth. The literature suggests that individuals born in different phases of the 
demographic cycle face different potential wage profiles due to exogenous shifts 
in the potential supply of lebor. Thus the demographic cycle is the direct 
cause of exogenous vage changes which, in turn, alter the labor force 
participation and fertility decisions of vosen. 

Host of the empirical work done by other researchers hes focused on the 
consequences of the desographic cycle (and, in particular, the ispact of the 
baby boom) for labor sarket outcomes--both vages and unesploysent. That 
research has, for the gost part, ignored behavioral responses to the constraints 
imposed by the demographic cycle. We suggest that some individuals say be able 
to avoid or partially offset any adverse consequences of being born into a large 
cohort by altering the characteristics with which they enter the labor sarket or 
by altering the timing of entry. For exasple, changes in educational 


attainment, life-cycle labor force participation, and for women, the timing of 
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marriage and fertility might ~* optimal responses to the labor market 


constraints imposed by the -:.ographic cycle. 

In this paper we propose a theoretical model in which women alter the timing 
of their first birth and duration of time not working following that birth in 
order to mitigate any adverse effects of the demographic cycle on their vage 
profiles. The model utilizes the idea that the demographic cycle confronts 
women vith different wage profiles depending on when they enter the labor 
market. The model predicts that ‘(holding schooling constant) vomen born during 
the upsving of the demographic cycle have an incentive to begin childbearing 
earlier and return to work ind quickly following child birth then would vormen 
who ere born during the dovwnsving of the demographic cycle. We test the 
predictions of this model and our empirical findings confirms the predictions of 
the economic rsodel. 

We estimcte hazard rate sodels of having a first birth and returning to work 
subsequent to that birth. We sodel the timing of these two events as functions 
of exogenous family background variables, race, predicted zducation, and 
measures of the size of the sother’s birth cohort. This technique allovs us to 
include observations that ere right-censored (i.e. vowen who have not yet 
experienced either a first 4irth or labor market reentry). We use data fros 
three cohorts of the National Longitudinal Surveys of Labor Narket Experience 
(Mature Women, Young Women, and Youth). These data contain information about 
the age at first birth and the duration betveen that birth and labor sarket 
reentry for individual vomen born in various phases of the desographic cycle: 
1918-37, 1942-53, and 1957-64. We construct measures of the demographic cycle 


using information from U.S. Vital Statistics. 
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Cohort Size and Demographic Behavior 

The connection between the demographic cycle and the timing of the first 
birth and labor market reentry following the first birth can be described very 
briefly as follows. An increase or decrease in the number of births in a given 
year will shift (in the same direction) the supply curve of labor 18-20 yeers 
later. As long as women vith different amounts of labor sarket experience are 
not perfect substitutes for one another, this shift will alter the potential 
wage profile facing a voman in that cohort and will alter the relative 
attractiveness of home versus sarket work. The number of potential competitors 
in surrounding birth cohorts will also affect the benefits of choosing to enter 
the labor sarket at an earlier or later time. For example, a vowan born during 
the upsving of the demographic cycle who delays entry into the labor sarket will 
compete with the larger cohort that was born a fev years later, but earlier 
entry will mean that she vill be in the labor market with the sealler cohort 
that was born « few years before. The opposite is true for vowsen born during 
the downsving of a demographic cycle. 

There is a consensus in the empirical literature that the present value of 
life-cycle vages is smaller for vorkers competing in large — (see Welch, 
1979; Freeman, 1979; Berger, 1985; Murphy, Plant, and Welch, 1988; and Faleris 


2,3 Therefore if women do not alter their tisinr abor 


and Peters, 1989a). 
force participation in response to the desographic cycle, vorsen born c)° or to 
the peak of the cycle would face vorse labor sarket prospects than worsen born 
further from the peak. For example, look at chart 1, which gives the 
distribution of births over time in the U.S. Women who are born during the 


earlier part of upswing of the baby boom cycle (e.g., in 1946) would be faced 
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with more favorable labor market prospects thon those born during the later part 
of the upswing of that cycle ‘e.g., in 1954). Conversely, for vomen born during 
the downsving of the demographic cycle, cohorts born earlier (e.g., in 1960) 
would face worse labor market prospects than cohorts born later ‘e.g., in 1968). 
A woman may be able to choose a sore favorable labor market cohort and aiter 
the present value of her lifetime wage stream through two channels: 1) the 
timing of her first birth and 2) the timing of iubor sarket reentry following 
the first birth. Thus women born during the upswing of the demographic cycle 
will want to move avay from the peak of the cycle and will have an incentive to 
try and join an earlier cohort by speeding up the timing of their first birth 
and the timing of labor sarket reentry following that birth. Women born during 
the downswing of the — cycle will want to sove avay from the peak of 
the cycle by joining a later cohort and thus slowing down the tising of their 


first barth and labor market reentry following that birth. * If there vere no 


costs to changing cohorts then this kind of behavior vould lead to perfect 
arbitrage: women vould change cohorts until there ves no further return to that 
activity, and the size of labor sarket cohorts over tise would be equalized. We 
wv... assume that there are adjustment costs to changing labor sarket cohorts 
which increase with the size of the adjustment; and that there is unobserved 
heterogeneity in these adjustment costs across different vormen. The analysis 
will thus focus on sarginal changes, and these assumptions isply thet perfect 
arbitrage say not occur. 

In this secticn ve present a simple partial equilibrium sodel of these 
behavioral responses to the demographic cycle. The sodel abstracts from some of 


the issues discussed in the more complex birth timing sodele in the economic 


literature” to focus directly on the possible effects of the desographic 
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cycle discussed above. First, assume that all women will have one child and 
that a woman receives utility from lifetime wealth, Z. and from her enjoysent 
from the child, K. Utility derived from the child is, in turn, a function of 
the sother’s age at childbirth, b, and the length of time the sother spends at 
home after the child is born, s. Lifetime wealth also depends in a specific way 
on s and b, and this will be described later. If ve assuve for sisplicity that 
lifetime utility (U) is separable in Z and K then 

(1) U = Zis,b) + Kis,bd). 

Assume also that child related utility with respect to the timing of child 
birth is a function that increases over some range as the age of childbirth 
increases and then begins to decrease (see figure 2). This assumption can be 
justified if there are costs to having a child too early. For exasple, 
biclogical and social losses in utility may be higher for teenage sothers than 
for women who give birth in their 20’s. Eventually, however, costs of child 
bearing ‘(and the probability of giving birth to a child with serious birth 
defects) may begin to rise as a voman approaches the lisits of her “biological 
clock.* Child related utility is also assumed to rise st a decreasing rate vith 
the length of tine spent at home after childbirth (see figure 1). This 
eassueption relates to the idea that sothers receive some benefit from spending 
tise at home with the child and watching the child grow. Mother's tise is also 
an isportant input into the production of child quality, especially when the 
child is very young. 

Choices about s and b also enter indirectly into the utility function 


through their effect on vages and lifetime wealth. In this sodel @ woman can 


receive two types of wages: unskilled and career vages. Unskilled veges (‘wit)) 


are solely a function of the labor sarket conditions in the current 


A" 


period, t. Because unskilled workers with different levels of experience are 
perfect substitutes for one another, wages depend on the total supply of 
unskilled workers in the population and are independent of the size of the 
unskilled vworker’s cohort. Wages in ‘career* jobs are sodeled as a function of 
yeers of experience of the worker, E, and the labor market cohort to which an 
individual belongs, C: 

(2) w= wiE,C) where 2w/st > O. 

Note that C represents the date of the cohort along a time line rather than 
the size of that cohort. For individuals born during the upsving of the 
demographic cycle, a small increase in C implies joining a cohort closer to the 
peuk of the cycle with lover vage prespecte, i.e., 2w/3C <0. For individuals 
born during the dovneving of the demographic cycle, a smell increase in C 
implies joining a cohort further away from the peak of the cycle with sore 
favorable wage prospects, i.e. 2w/xXC > 0. 

To illustrate how individuals say be able to choose their labor sarket 
cohort we first cheracterize three distinct types of workers: 1) continuous 
workers; 2) traditionel mothers; and 3) career. interrupters. Continuous 


workers enter the labor sarket at age = (which is assumed to be exogenous and 


inveriant ecross individ.els in different birth cohorts)®° end work continuously 


until retirement et age R. The life cycle labor force patterns of sost sen and 
of permanently childless vormen sre examples of this type of vorker. The labor 
werket cohort for these vorkers is defined as i+m, the date at which e 
continuous worker who is born in year i enters the labor force. By assusption 


continuous workers do not alter their life cycle labor supply in response to 


the desographic cycle. 
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The life cycle labor supply of traditional mothers is divided into three 
segments: 1) she works full time prior to the birth of the child (age = to age 
b); 2) she works zero hours for some period of s years following that birth; 
and 3) efter she returns to the labor force (at age bes) she works full tise 
until retirement. It is often argued that prior to childbearing vomen have a 
disincentive to invest in on-the-job training, because specific human capital 
depreciates during the period of time spent out of the labor force after the 
birth of a child. In the extreme, this picture of the *traditional* sother 


implies that prior to childbearing she vould receive an unskilled or spot sarket 


vage, wit) and vould wait until after the childbearing period to begin a career. 
Her labor market cohort is defined as the date at which she begins a career, 
i*bes, her date of birth plus the age st which she returns to work after having 
achild. Compared to a continuous worker she delays her relevant labor sarket 
cohort by bes-= years. Thus at any date, t 2 i*bes she is assumed to compete in 
the same labor sarket cohort (i.e. have the same level of experience) as a 
continuous worker born in cohort i+bes-a. 

Career interrupters are defined as delayed childbeerers who first begin e 
labor sarket career at age = prior to having a child, then drop out of the labor 
market for a period of time to have the child, and finally resuse their careers 
et age bes. This type of labor force pattern has become sore common in recent 
years. Note that at the limit career interrupters become continuous vorkers 
when s approaches zero. The wage profile for these vormen is broken into tvo 
parts--pre and post childbearing-- and each part is determined by a different 
labor market cohort. If we make the extreme assuaption that there is no 


depreciation of human capital during the period of time spent out of the labor 
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force, then career interrupters will have the same incentive to invest in on- 
the-job training, the same rate of return to. experience, and the same early vage 
profiles as continuous workers who are born in their cohort. When the career 
interrupter born in cohort i reenters the labor force at date ibs with b-s 
years of experience, she has the same level of experience as a continuous vorker 
who was born in cohort is, and she is a sember of labor sarket cohort i-s*s. . 
Thus all individuals who at any date t have the equal amounts of experience in @ 
career job are defined to be sesabers of the sase labor sarket cohort. 

Lifetime wealth for the *traditional’ life-cycle labor supply pattern where 


the true career begins after childbirth can be written as fcllovs: 


ieb "  debes ieR 
(3) Ze £ CVC) © witiidt + J Vitidt + £ (CV(t) ewliebes, t-i-b-s) Jdt 
i-e ib iebes 


where V(t) represents non-wage income, i*b is the date of childbirth, i-bes is 
the date at which the woman returns to vork following childbirth, i-R is the 
dete of retirement, and s is the age the vomen begins serket vork (note thet s 
must be less than or equal to b, the age of childbirth). Labor supply is equal 
to 1 during period of work and 0 othervise. For siseplicity, the interest rete 
is essused to be zero. In the first ters in equation (3) the income e vosen 
receives prior to childbearing is equal to non-vege income plus eernings from an 
unskilled job. In the second ters her income is just equal to non-vege incone, 
because she is not working during that period. During the third segment of her 
life-cycle @ woran begins s career in which her vege depends on experience and 
her labor market cohort. Beceuse her pricr labor sarket experience was in an 
unskilled job, ve assume that the relevant career experience (the second 


argument in the career vage function) is zero vhen she begins s career et 
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date iebes. Similarly, the relevant cohort (the first argument in the career 
wage function) is the date at which she begins her career. 

Substituting (3) into the utility function specified in (1) ve saxinize 
utility with respect the two choice variables s and b and obtain the following 


first order conditions: 


ieR 
(4) wiiebes,0O) © | ¢(ow/ SE - Se/ dt = Kise and 
1* * 
(a) {c) (d) 
ieR 
(5S) wiiebes,0) - wiieb) © £ CSe/SE - Se/ Dt = M/d. 
i-bes 
(a) (b) (c) (d) 


Equation (4) gives the conditions for the optiwsel choice of .. Term (a) is the 
opportunity cost of lost career vages from increasing s by one unit. Term ic) 
is the cost due to lost experience from increasing s by one unit. The 
experience cost is summed over the entire ressining vorking lifetime of the 
vormen. Ters id) ia the cohort slippage effect of increasing s by one unit. 
This tere is slso sumsed over the entire remsining lifetise of the voman. As 
described above, this ters vill be negative or positive depending on whether the 
vomen is born on the upsving or the downsving of the desographic cycle. At the 
optisue the net sarginel cost in terms of lost lifetime vealth (the left hand 
side of equation 4) is equal to the sarginel child related benefits from an 
increase in s. 

Figure 1 shoves the tangency condition implied by equation (4) and can be 
used to illustrate the effect of the demographic cycle on the optisal choice of 
s. For individuals born on the upswing of the demographic cycle the cohort 


slippage effect is negative (2w/sC < 0) which leads to an increase in the vealth 
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related marginal cost of more s. For these individuals the tangency will occur 
at a steeper part of the marginal benefit curve and produce an optisal s at @ 


point like s For individuals born on the downsving of the desographic cycle 


the cohort slippage effect is positive, the sarginal wealth cost is lower, and 


e is greater than —3 


The choice of the timing of child birth can be analyzed in a similar vay. ° 
In equation (5) the sarginal effect of b on wealth contains teres which capture 
the experience cost (c) and cohort slippage effect ‘d) discussed above. The 
remaining terms represent the difference between the unskilled wage s voran 
would receive just prior to childbirth and the beginning career wage she vould 
receive after reentering the labor sarket. This net sarginal cost (benefit) in 
terms of wealth is set equal to the sarginal child related benefit (cost) fros 
increasing b. As before the cohort slippage effect for women born during the 
upsving of the demographic cycle is negative, increasing saerginal vealth costs 
(or reducing sarginal benefits). The tangency condition would lead to s choice 


of b such as a, in figure 2. A positive cohort slippage effect for worsen born 


⸗ 


during the downsving of the demographic cycle vould reduce serginal veaelth 


costs and lead to a choice of birth timing such assb, vhere db, > b. 


Lifetime wealth for a career interrupter can be written es follovs: 


ib i*bes ieR 
(6) Z2 = £ (V(t) © wliem, t-i-ml)dt + £ Vitidt «+ £ (V(t) © wliemes, t-i-e-e) Jdt 
ies i+b i*bes 


As described above, the career wage path for these vormen is broken into tvo 
parts and each part is governed by a different iabor serket cohort. 


Substituting (6) into the utility function specified in (1) and saxisizing 


utility with respect to a, we find that the first order condition for the 
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optimal choice of s is identical to equation (4). Career interrupters born on 
the upsving of the demographic cycle have an incentive to speed up the timing of 
their labor sarket reentry following childbirth end women born during the 
downsving of the cycle have the opposite incentives regarding s. Interestingly, 
we observe that the birth timing decision, b, does not enter as a determinant of 
the cohort argument in the wage function. Therefore the demographic cycle will 
have no effect on the timing of childbirth for women who can be characterized as 
career interrupters. 

The analysis presented above isplies that choices about the tising of 
reentry to the labor market can be used by all types of women to alter their 
labor market cohort, but that the effect of the timing of childbearing on labor 
market cohort depends, in part, on how we treat pre-childbearing labor sarket 
experience. We have described two extreme cases. For the traditionel sother 
none of the pre-childbearing sarket experience counts, and upon reentry she is 
considered to be the same as a brand new entrant. The longer she delays 
childbearing and the beginning of her career, the greater is the cohort slippage 
effect. For the career interrupter ell the pre-childbearing experience counts, 
end when she reenters the market she competes vith a group of individuels who 
have the same labor sarket experience that she had when she first left the 
sarket. Thus the delay in her career and the cohort slippage effect is solely « 
function of the length of time she spends out of the labor force efter 
childbearing. In general sany women sre likely to be some combination of our 
two extreme cases. Some years of effective experience say be lost due to 
depreciation of specific human capital while out of the labor force. Upon 
reentry this women vill be competing with a group of individuals who heve 
slightly less experience than she hed reached just before dropping out of the 


labor force. If the extent of this depreciation is a positive function of the 
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amount of her pre-childbearing experience, then birth timing decisions say to 
some extent be able to affect the choice of labor market cohort for career 
interrupters. 

To summarize the empirical implications of the model, ve predict that women 
born during the upswing of the demographic cycle will have their births earlier 
and will return to work more quickly. Women born during the downswing of the 
demographic cycle will delay their first birth and their labor sarket reentry. 


We also expect the response of the timing of labor sarket reentry to the 


demographic cycle to be larger than the response of birth timing.’ 

The delayed childbearing of the baby boom generation sight, on the surface, 
seem to contradict the hypotheses proposed above. Baby boom women, hovever, are 
also getting sore schooling (‘Falaris and Peters, 1989a,b) which tends to be 
agsociated with later childbeering. This educational effect could partially or 
totally offset any tendency towards earlier childbearing associated vith the 
vorman’s position in the desogrephic cycle. Our theoretical. sodel takes 
schooling decisions and the age of labor sarket entry as exogenous. In our 
empirical work ve utilize results from our previous peper to eccount for the 
endogeneity of schooling choices, and ve disentangle the sarginal effect of 
cohort size on ege et first birth (i.e. conditionel on predicted education) fros 
the total effect which includes the offsetting schooling end cohort vage 
effects. 

In the econometric specification of age at first birth and timing of lebor 
market reentry ve control for the effect of exogenous fasily beckground 
characteristics, education, and relative cohort size. In other literature 


several kinds of seasures have been used to capture the effects of the 


Gewsographic cycie: 1) number of individuals bern in @ given year ‘own birth 
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cohort); 2) an indicator of the part of the demographic cycle during which an 
individual is born, e.g., the beginning, peak, or end of the cycle (relative 
cohort size); 3) number of labor force participants in a given year (labor 
wsarket cohort). In the empirical work ve use the second seasure for tvo 
reasons. First, this seasure can be regarded as exogenous from the point of 
view of the individual. In contrast, seasures of labor sarket cohort used by 
Welch (1979), Berger (1985), and Freeman (1979) are, in our specification, 
choice variables. Relative cohort size is also sore appropriate than absolute 
cohort size in a sodel that focuses on the timing of fertility and labor sarket 
reentry. It is the number of individuals born just pricr and after one’s own 
cohort that determines how easily a voman can alter the labor sarket 
opportunities she faces by changing the timing of demographic behavior such as 
first birth. We represent relative cohort seize by two variables, past and 
future cohort size. These are defined as the ratios of own cohort size to 


preceding ‘peast) and subsequent (future) cohorts, each averaged over five years: 


Ss coh, 3 coh. 
(7) Past=(1/5) i SeQSOeeeee ; Futures(75) 1 ——— —— — 
j*i con, 5 ji CON, . 


For individuele born during the upsving of the desographic cycle, Past is 
greater than one and Future is less than one. The opposite is true for 
individuals who are born during the downswing of the desographic cycle. 
Household production theory predicts that non-vwage income ‘e.g. husbend’s 
income or other family income) should affect the value of home tise, and, as a+ 
consequence, age at first birth and the timing of labor sarket reentry. We do 
not control for income for the following reasons. First, income veries over 


time, and Heckman and Singer (1984a) stete that hazard rate estinates are 
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sensitive to the specification of the discretization of time-varying covariates. 
Secondly, whether or not to marry and who to marry are choice variables, and 
these choices say also be influenced by the constraints ::sposed by the 
demographic cycle. Inclusion of these endogenous variables will produce 
inconsistent estimates of the age at first birth and timing of labor sarket 
reentry. Modeling these aarriage choices explicitly is beyond the scope of this 
paper. In our specification, the effect of these serital choices will thus be 
captured indirectly through family background veriables and cohort size which, 


in part, determine sarital choices. 


Data and Empirical Estimation 
We estimate the sodel for the timing of the first birth using observations 


on 10,386 U.S. women born from 1918-1964. The observations are drawn fros three 
cohorts of the National Longitudinal Surveys of Labor Market Experience. iNeture 
Women, Young Women, and Youth). These cohorts are nationally representative 
saeples of women born during the downsving of the dewsographic cycle of the 
1930's, the upswing of the desographic cycle of the mid 1940’s-1957 (the baby 
boos), and the dovnsving of the demographic cycle following its peek in 1957 
(gee Chart 1). 70 percent of the vomen in the sample have hed a first birth 
before the end of the observation period (although only 55 percent of the vosen 
in the youth cohort had « first birth, so for that saeple the right censoring is 
sore severe). We estimate @ hazard sodel to study the effect of the domographic 
cycle on the interval from age 12 to @ woman's age at her first birth (the first 
birth interval). If we assume that the first birth interval, T, hes the 
extended generalized gamma distribution, then the log of the first birth 


interval can be written ag Y * log(T) = 8X + oW, where X is @ satrix of 


Je 


regressors, 8 is a vector of parameters ‘including @ constant), ¢« is a scale 
parameter, and ¥ is a random variable which has the extended generalized ganna 
distribution (Lawless, 1982, p. 240). The density function of W (note that 


w= (Y- BX/e) is 


-2 
+ 


(8) fiw, a)*_!' _. @ 2) exp(a “(av-exp(av)) ~e<v<e 


rii/sea ) 
T is the complete gamma function and « the gamma shape paraseter. This 
distribution nests the gaema, lognoresl, Weibull, and exponential distributions 
es special cases. We can test this sore general distribution egeinst the 
special cases by isposing restrictions on the parameters « and ¢ testing thes 
statistically. To use both censored and uncensored observations ‘i.e. vworen who 
have not had a first birth by the sost recent observation period, but who are 
likely to have @ birth sometise in the future) we specify the following log- 
likelihood function: 


(9) logl (8B, @«, a) #= Cf (logt (vw, a) - loge) + £ (Log(i-F (wv, @))) 
i€B i€c 


where £(.) is the density function, 1-Fi.) is the survivor function (the 
complesent of the CDF of W), B denotes completed or uncensored first birth 
intervels, and C denotes censored first birth intervals. 

Using sexisue likelihood sethods ve estisate the paraseters «, 6, and ¢, 
end we test the restrictions on « and ¢«. Likelihood ratio tests indicate that 
the sore general extended generalized gasesa sodel is the correct sodel. Tables 
1 and 2 report sumsary statistics, definitions of the variables and years of 
last observation for each data set. Estimates of the model for the first birth 


interval, conditional on schooling, are reported in Table 3. 
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The regressors include exogenous individual family background 
chereacteristics, two relative cohort size variables and predicted education. In 
this model education ia an endogenous variable which is affected by relative 
cohort size (see Falaris and Peters, 1969a,b, for a justification of this 
treatment), so ve replace that variable by its predicted value to obtain 
consistent parameter estimates. Predicted education is obtained by using the 
coefficient estimates of the education equation for vomen which is reported in 
Appendix Table 1 (this is similar to the education equation reported in Falaris 
and Peters, 1989a, except that here ve include Nature Women’s data as vell as 
date for younger vormen). The identifying restriction is thet her parents’ 
educational attainments are essused to affect a voman’s educational attainsent 
but not her first birth interval (except indirectly through education). In 
Appendix Table 2 we report estimates of a model for the first birth interval 
which contains only exogenous regressors and thus requires no exclusionary 
identifying restrictions. 

In our previous paper ve found that a woman vould increase her educational 
attainment in response to @ baby boos. Our results indicated that cohort size 
affects educational choices by altering the relative rate of return to educaticn 
for individuals born during different phases of the dewsograephic cycle. In 
contrast, in the theoretical sodel presented above, cohort size operates on 
fertility prisarily through its effect on the timing of fertility. We 
hypothesize in the present study thet, conditional on education, @ voman born 
during the upsving of the demographic cycle would shorten the first birth 
interval. It is unclear whet sign the relative cohort size coefficients should 
have in the reduced fore, since they capture two opposing influences. The first 


birth model which is conditional on schooling allows us to test the existence of 


@ pure demographic cycle effect on the timing of the first birth. 
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The main results in Table 3 are that an increase in 3 vwoman’s education 
increases the first birth interval (see Bloom, 1982, for similar results), and 
that both future and past relative cohort size significantly affect the first 
birth interval. In particular, being born during the upsving of the demographic 
cycle (Past > 1 and Future < 1) has the sarginal effect of shortening the first 
birth interval. Conversely, for individuals born during the downswing of the 
demographic cycle (Past < 1 and Future > 1) the first birth interval is longer. 
These results are consistent with the hypothesis that one of the ways in which 
women attempt to sitigate the adverse effects of a baby boom on their wages is 
through the timing of fertility. In Appendix Table 2, the relative cohort size 
coefficients have the same signs as the structural ones but are smaller in 
absolute value and only one is significant. This result is not surprising since 
the relative cohort variables capture two opposing iniluences. 

According to the estimates in Table 3, a white woman is predicted to have a 
longer first birth interval than a nonwhite voman. This result is consistent 
with other evidence on the relationship between race and age of childbearing 
(see, @.g., Bloom, 1982). The results also indicate a negative relationship 
between the number of siblings a voman has and the length of her first birth 
interval. This result could be due to a correlation in fasily size across 
generations. If women with a large number of siblings also have tastes for «a 
larger family, they will begin their childbearing at an earlier age. We aiso 
estisated @ similar model which included a trend variable. Its coefficient 
was not significant at the ten percent level, so the trend ves omitted. 

Table 4 reports estimates of the return to work sodel. The time interval is 
measured in sonthe from the first birth until the return to work. We do not 
distinguish between being out of the labor force and being unemployed but treat 


them as a common state (not working). We use data on the 6,321 women who have 
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had a first birth end Sor whom it is possible to calculate the return to work 
intervai. The proportions of women who have returned to work by the end of the 
observation period are 67%, 78%, and 80% for the mature women, young women and 
youth, respectively. The sature women vere asked a retrospective question on 


the timing of their return to work following their first birth at the beginning 
of the survey. ° For the young women and youth subsasples ve use esploysent 


history information to calculate the return to work intervals.» In all three 
surveys some vomen report that they never stopped working sfiter their first 
birth (gost of these vomen probably vere on a brief saternity leave and returned 
to work for the same employer). We asbign a value of one sonth to these 
intervals so we can calculate their natural logarithms. We estisate positive and ° 
negative coefficients for Future and Past relative cohort size variables, 
respectively. This indicates that women born on the upsving of the demographic 
cycle tend to shorten their return to vork intervals while women born during the 
dovwnsving of the demographic cycle do the opposite. Our estisates confires the 
predictions of the sodel in the previous section. White vomen and vormen who 
grev up in urban areas tend to return to work later than other vomen (these say 
reflect income effects), and there is a strong negative trend (isplying shorter 
return to work intervals). We find no significant effect of predicted 

education. 

In Appendix Table 3 ve report estisates of a return to work sodel which 
contains only exogenous regressors and thue needs no exclusionary identifying 
restrictions of the sort required for the sodel which is conditional on 
schooling. The estimates are generally highly similar to those in Table 4. The 


coefficient estisates for Future and Past Relative Cohort Size are within one 


standard error of the corresponding estimates in the two tables. 


GC 


i9 


Heterogeneity 


Two observationally identical women may have different first birth (‘return 
to work) intervals because they differ in ways which are not observed by the 
investigator (unobserved heterogeneity). Neglecting such unobserved 
heterogeneity say result in biased coefficient estimates of the statistical 
sodels such as ours even if the heterogeneity is uncorrelated with the 
included regressors of the models (Heckman and Singer, 1984a). Some previous 
studies ‘e.g. Lancaster, 1979; Even, 1987) have modeled heterogeneity as 
folloving some parametric distribution such as gamea or beta logistic whose 
parameters can be estimated from the data. Heckman and Singer (1984a, 19684b) 
have argued that the results in these studies are highly sensitive to the 
distributional assumptions about heterogeneity and have proposed a sethod of 
controlling for heterogeneity which isposes very veak distributional 
assumptions. Their sethod, minimizes the ispact of distributional assuaptions 
on the estimates of the sodel. 

We implement the sethod of Hecksan and Singer as follovs. We assume that 


the first birth interval (return to work interval. is Y = log(T) = o + BX + ow, 


(8B does not include a constant ters) vhere 6 is @ parameter (constant tere) 


i 


dravn from a discrete distribution with points of support ey. Barese o. and 


P 


associated probabilities P P. (the P. sue to one). In other vords 


v2," K 


the probability is Ps that an individual drawn fros the population at randos 


will have a constant ters * 


Controlling for heterogeneity, the likelihood function becomes 


(10) logLi.) = £ (log(E P.£, .(.)) = loge) + £ (log(E P_(i-F, .(.99)) 
a ws 389 see eg as 


(¢ | 


where j indexes the points of support of 6. We treat as an empirical matter hov 
many points of support 6 will be specified as having by estimating sodel¢ in 
which we increase the number of points of support until there is no significant 
increase in the value of the log-likelihood. Thus we specify a sodel for the 
first birth interval with three points of support for 8 and a sodel for the 
return to work with four points of support. The estimates of these sodels are 


reported in Tables 5 and gi? For both models the value of the log-likelihood 


is much higher than in the corresponding sodels without heterogeneity in Tabies 


3 and 4.33 This indicates the presence of significant unobserved heterogeneity. 


The estimates of the slope coefficients, hovever, do not differ very such in the 
specification with and without heterogeneity. The estimates of the coefficients 
of future and past relative cohort size are vithin one standard error of each 
other in the models which allow for heterogeneity and those that do not for bot 
the first birth and return to work sodels. 

It is instructive to look at some predictions obtained using the paraseters 
of this sodel which allows for heterogeneity. The veighted survivor function, 


— 


7 b ietihathde gives the predicted proportion of vwormen who have not had a first 


birth by age t. This statistic is the sisplest vay to illustrate the impact of 
cohort size on fertility decisions. We can compere the veighted survivor 
function calculated using our estimated coefficients for observationally 
identical women born during different phases of the desographic cycle. For a 
voman vith saeple sean characteristics who was born in 1951 (during the upsving 
of the demographic cycle) the value of the survivor function et age 24.3 is 
0.499. This means that we predict that 49.9 percent of these vorsen have not had 
@ first birth by the age of 24.3 (this age is chosen because it is the sean age 


at first birth in the sample). For a woman with sean characteristics born in 
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1964 (during the downswing of the demographic cycle) the predicted value of the 
survivor function of 0.535. Fewer women born during the upswing of the 
demographic cycle have not had a birth by the age of 24.3 (i.e. the first birth 
interval is shorter) relative to women born during the downsving of the 
demographic cycle. These survivor functions are depicted in Chart 2. Chart 3 
presents survivor functions for the return to work following the first birth for 
women with sample sean characteristics born in 1951 and in 1964, respectively. 
In evaluating these survivor functions ve abstract from trend effects by setting 
the trend equal to its sample sean. The results are sisilar to those obtained 
for the first birth interval. At 3.6 years since first birth the value of the 
survivor function is 0.510 for women born in 1951. For women born in 1964 the 
predicted value of the survivor function is 0.556. Thus ve predict @ shorter 
return to work interval for vomen born during the upswing of the demographic 


cycle than for women born during the downsving of the desographic cycle. 


Conclusion 
In this paper ve propose @ sodel according to which vomen alter the tising 


of the first birth and the return to work following that birth in order to 
mitigate any adverse effects of the desographic cycle on their vage profiles. 
We predict thet women who vere born during the upswing of the desographic cycle 
would have en incentive to have their first birth earlier and to return to work 
more quickly ‘(holding schooling constant) than would women who were born during 
the downsving of the desographic cycle. Our empirical evidence confiras these 


predictions. 


aa 
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The behavioral responses to the demographic cycle described in this paper 
have implications for the dramatic changes that have occurred over the past fev 
decades in the labor force participation rates of sothers with young children. 
Some of the increase in these rates during the iater 1960s and 1970s can be 
explained by the incentives to return to work sore quickly for women who vere 
born during the upsving of the demographic cycle. Our results indicate, 
hovever, that the increase in participation rates during the 1960s sight well 
have been even larger if women born during the downsving of the demographic 


cycle did not have incentives to delay their return to vork following 


childbearing. 


Endnotes 


1. In previous research (Falaris and Peters, 1989a,b) we focus on 

educational choices--both the timing and level of educational attainzent. In 
that research we find that both men and vomen alter their schooling in response 
to the demographic cycle. In addition, we find that the increase in schooling 
in response to the baby boom mitigates the adverse direct effect of cohort size 
on wages. The sagnitude of the educational response and the extent of 
mitigation due to this response, hovever, is such larger for sen than for 
wormen. The puzzle posed by this last result of our previous research is the 
starting point for this paper. Why is the effect smaller for women than for 
men? We suggest that women have additional behavioral responses to the 
demographic cycle that are less available for sen. In particular, patterns of 
labor force participation are sore variable for vomen than for sen; vomen can 
alter their life-cycle labor supply through changing their nusber of children, 
the timing of childbearing, and the timing of reentry to the labor sarket 
folloving the birth of a child. 


2. There is still, however, some debate over the size of the cohort penalty 
over the life cycle. Berger (1964, 1985) argues that vage profiles sre also 
flatter for workers in large cohorts. Thus the cohort penalty increases over 
the life cycle. Murphy, Plant, and Welch (1988) sake the opposite argument. 


3. Because most of the evidence on cohort size and veces is for sen, there is 
as yet no clear consensus about the effect of the demographic cycle on female 
wages. Freeman (1979) finds no effect of cohort size for vomen. Using sore 
recent data, hovever, Falaris and Peters (19898) do find a significant 

effect of cohort size on vomen’s vages. 


4. This basic tising argument was first proposed by Wechter and Wascher 
(1964). They apply the argument to decisions about schooling. In our previous 
work (Falaris and Peters, 1989a,b) we find evidence that individuals do alter 
schooling choices in response to the desographic sycle, but that the tising of 
schooling is not the primary response. 


5s. See, for example, Razin (1980) and Newman and McCulloch (19864). We ignore 
issues of consusaption smoothing, spacing of births, and the interaction of 
timing vith the dewsand for nusbers of children. 


6. In our empirical work ve relax this assuaption by treating schooling as 
endogenous. 


7. Some women vill have sore than one birth. The general implications of our 
economic sodel say hold in these cases also. Data on spacing of subsequent 
births and female life cycle labor supply, hovever, sre not available over «a 
long period of time. Therefore, ve do not deal with these issues. 


8. Hovever, 99% of all first births to these women who are in our fertility 
sample had taken place by the beginning of the survey so the amount of 
information lost by ignoring return to vork intervals for births occurring after 
1967 is quite small. 


9. For the young vomen we can do this only for the period 1968-1983. 
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10. We do not report standard errors for the sodel in Table 5 because of 
numerical difficulties in their estimation. The standard errors in Tables 5 and 
6 are evaluated numerically because of the great complexity of the analytical 
derivatives. In these cases it is possible that the numerically evaluated 
hessian say be singular at the function optisum saking it ispossible to obtain 
estimates of the standard errors of the paraseters. This occurs for the sodel 
in Table 3 but not for the gsodel in Table 6. We attempted to estimate the sodel 
in Table 5 using a variety of alternative optimization computer programs: the 
function minisization routines of LINDEP; a variety of algorithss of GOOPT; 

the hessian approximation subroutines in both the IMSL and NAG libraries. In 
all cases the estimated hessian vas singular. In any case, the (point) 
estimates of the slope coefficients in Table 5 do not differ very such fros 
those in Table 3. 


ll. A likelihood ratio test ig not applicable in this case because it would 
involve testing a restriction on the boundary of the peraseter space. 
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Table 1. WNeens and Stenderd Devietions of the Variables* 


Variable Mean Standard Devistion 
Time to First Birth” 147. 342 77.341 
White 0. 763 0. 425 
Fether’s Education 10. 044 4.053 
Hother’s Education 10. 360 3. 308 
Predicted Education 12. 494 1. 360 
Urban 0.743 0. 437 
Siblings 3. 689 2. 682 
Future Relative Cohort Size 1.019 0.072 
Past Relative Cohort Size 1.021 0.075 
Time to Return to Work 43. 063 SS. 408 


"The sueeery statistics of ell the variables other than Tise to Return to 
Work ere based on the sasple used fcr the estimation of the sodel for the 
firet birth intervel. 


Orie in sonthe from age 12 to the time of the first birth. For vosen who 
heve not hed e first birth by the end of the observetion period the tise of 
the lest observation is included in the calculation of these sussary 
statistics. 


“Tise in sonthe fros the first birth to the return to work. For worsen who 
have not returned to work by the end of the observation period the tise of 
the lest observetion is included in the calculation of these sussary 

statistics. 


Teble 2. Verieble Definitions end Years of Last Observetion for Each 


Data Set. 


A. Variable betinitions 
White 


Urban 


Fether’s Education, 
Mother’s Education 


Predicted Educsetion 


Future Relative Cohort Size 
Past Relative Cohort Size 
Prever 


Trend 


B. Years of Last Observation 


1 if white end O othervise 


1 if @ wowen lived in an 
urban eres at age 14 (Young 


Wosen, Youth) or age iS 
(Heture Women) and O othervise 


in single years 


prediction obtsined using 
eech individusl’s 
cherecteristics and the 
pereseters of the education 


equation for vosen reported 

in Appendix Table i 

defined in the text 

defined in the text 

1 if born before 1945, © othervise 

1 if born in or efter 1945, 0 othervise 


tise elepsed betveen 1900 and @ vosen’s 
yeer of birth 


First Birth Return to Work 
Meture Wosen 1962 1967 
Young Wosen 1965 1963 
Youth 1967 1967 


Note: these dates sre upper bounds 


for the date sets. Some individuel vworen 


dropped out of the survey et earlier cates which sre known. 
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Table 3. 


Mexieue Likelihood Estisestes of the Extended Generalized Geesa Nodel 


for the First Birth Interval, Conditional on Schooling. 


Constant 
(t-statistic) 


White 


Predicted Education 


Urban 


Siblings 


Future Relative 
Cohort Size 


Pest Relative 
Cohort Size 


Scale Pereseter ‘¢) 


Geese Shape Pareseter (a) 


Log-Likelihood 
Sesple Size 


3. 260¢¢ 


0. 21See 
(14. 835) 


0. 10Se¢ 
(19. S52) 


0. 002 
(0. 126) 


~0. 004¢ 
(-1.690) 


0. 308¢¢ 
(3. 353) 


~0. 156¢ 
(-1. 803) 


0. S85e¢ 
(115. 961) 


20. Sl3ee 
(-23. 006) 


- 6688. 232 
10, 386 


— 


Significantly different fros 


zero et the 5 percent level 
Significently different fros zero at the 10 percen’. level 
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Table 4. Mexisue Likelihood Estimates of the Extended Generalized Geese Hodel 
for the Return tc Work Interval Following the First Birth, Conditional 


on Schooling. 
Constant 5. 303e¢ 
(t-statistic) (7. 306) 
White 0. 338¢¢ . 
(6.310) 
Predicted Education -0. 002 
(-0. 101) 
Urben 0. iSlee¢ 
(2.911) 
Siblings 0.014 
(1.309) 
Future Reletive 0. &2Se¢ 
Cohort Size (2. 095) 
Pest Reletive -0. BBB+ 
Cohort Size (+2. 399) 
Trend -0. 048e¢ 
(-20. 745) 
Scale Pereseter ‘¢) 1.670¢¢ 
(65. 038) 
Geees Shape Paereseter (a) 0. 223¢¢ 
(3.794) — 
Log-Likelihood -10735. 147 
Seeple Size 6, 321 


ee Signizicantly different from zero et the 
¢ Significantly ¢afferent from zero set the 10 percent level. 


Table 5. 
Heterogeneity. 

White 0. 229 
Predicted Education 0. 105 
Urban 0. 009 
Siblings -0. 004 
Future Relative 0. 337 
Cohort Size 

Past Relative -0. 188 
Cohort Size 

. 3.096 
F 2. $77 
e, 3.295 
e. 0. 245 
P. 0.013 
Scale Parameter ‘¢) 0.578 
Geeea Shape Parameter (a) “0.711 
Log -Likelihood -6632. 567 
Seeple size 10, 386 


al 


Mexieue Likelihood Estimsetes of the Extendec Generalized Gamma Node! 
for the First Birth Interval, Conditional on Schooling, with 


Table 6 Mexieue Likelihood Estisetes of the Extended Generalized Gesss Model 
for the Return to Work Interval Following the First Birth, Conditional 


on Schooling, with Heterogeneity. 


White 0. 220° P. 0. 106e¢ 
(t-stetistic) (S. 297) (3.113) 
Predicted Educetion -0. 003 P. 0. 405 

(0. 162) (14. 878) 
Urben 0. 105¢« P. 0. 325e¢ 

(2. 808) (27. 167) 
Siblings 0. 008 Scale Pareseter i¢) 0.62ire 

(1. 116) (38. 055) 
Future Relative 0.470" « Geese Shape 0. 160° 
Cohort Size (1.661) Paremeter (a) (1.7353) 
Pest Relative -0. 764° 
Cohort Size (+3. 163) 
Trend -0. 039e¢ 

(19. 909) 
— 7. MNeDeaoe⸗ 
(14. 343) 

e. 6. 130e¢ 

(13. 283) ~ 
e, 4. 430¢¢ 

(9.751) . 
e, 2. S00e¢¢ 

is. $56) > 
Log-Likelihood 10546. 24 
Seeple Size 6, 321 


ee Significantly different froe zero at the 5 percent level 
* Gignificently different from zero at the 10 percent level 
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Appendix Table 1. Ordinery Least Squares Estisates of the Education Equation. 
Dependent variable: years of schooling completed. 


Constant 8. 057 
(t-statistic) (13. 580) 
Fether’s Education 0. 144¢¢ 
(17.788) 
Hother’s Education 0. Zilles 
(21.959) 
White « Prevar’ 0. 370e¢ 
(3. 997) 
White © Postwar” ~0. 39408 
(-5, 145) 
Siblings -0. O9Sec« 
(-10. 255) 
Urben ¢ Prevar 0. 445¢e¢ 
(5. 473) 
Urben « Postwar 0.019 
(0. 264) 
Future Relative -0.621¢ 
Cohort Size (+1. 699) 
Pest Relative 0. B9lee 
Cohort Size (2.433) . 
Postver 1. 249¢¢ 
(9. 599) 
—* 0. 302 
N 6, 253 


“the variable Prewar takes the velue 1 if s vosen was born before 1945, 0 
othervise. 


Orne veriable Postwer tekes the value 1 if @ vosen wee born in or efter 1945, 0 
othervise. 

ee Significantly different froe zero at the 5 percent level. 

* Significantly different fros zero at the 10 percent level. 
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Appendix Table 2. Meximum Likelihood Estimates of the Extended 


Generalized Geese Nodel for the First Birth Interval, 
not Conditional on Schooling. 


Constant 4. 176e¢ 
(t-statistic) (25.623) 
White 0. i1S9lee 
(12. 988) 
Fether’s Education 0.018e«¢ 
(8. 796) 
Hother’s Education 0. O20e¢ 
(8.113) 
Urban 0.018 
(1.3486) 
Siblings ° -0.O0l4ee 
(-5. 938) 
Future Relative . 0. 240¢¢ 
Cohort Size (2.549) 
Pest Relative -0. 056 
Cohort Size (-0. 604) 
Postvar® 0. O032¢¢ 
(2. 1869) 
Scale Paresweter ‘c¢) 0. S8Se« 
(115.740) ~ 
Geese Shepe Pareseter (a) -0. SOSee 
(+22. 778) 
Log -Likelihood -8688. O35 
Seeple Size 10, 386 


a | 
oe 
e 


if @ women wes born in 1945 or later, 0 othervise. 
Significantly different fros zero et the 5 percent level 
Significentiy different from zero at the 10 percent level 
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Appendix Table 3. Maximum Likelihood Estisates of the Extended 
Generalized Gemega Model for the Return to Work Model, 
not Conditional on Schooling. 


Constant 5. 70lee 
(t-statistic) (7.982) 
White 0. 338e¢ 
(6. 251) 
Father’s Education 0. O16e«¢ 
(2.075) 
Hother’s Education -0. 030e¢ 
(3.322) 
Urban 0. i15lee 
(2. 943) 
Siblings 0.011 
(1.193) 
Future Relative 0. 796e¢ 
Cohort Size (2.002) 
Pest Relative ~1.044e¢ 
Cohort Size (-2. 348) 
Postwar 0.110 
(. 688) 
Trend -0. OSlee 
(9.780) — 
Scale Pereseter (¢) 1. 666e¢ 
(64. 489) 
Geeee Shape Pareseter (a) 0. 232¢¢ 
(3.921) 
Log-Likelihood -10729. 363 
Sesple Size 6, 321 


ee Signijicantly different froes zero at the 5 percent level 
e Significantly different frome zero et the 10 percent level 
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Figure 1. Child Related Utility of Time at Home 
and the Optimal Choice of s. 
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Figure 2. Child Related Utility of Birth Timing 
and the Optimal Choice of b. 
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Chart 4. Sive Births ta the Uslted Sictes, 1909-80 
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Chart 2 


Proportion of Women with no First Birth 
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Note: The proportions are evaluated holding background characteristics constant (at the sample means). 


Chart 3 


Proportion of Women not Working 


| 


— Liorn in 1951 


09 F 
0.8 }- Born in 1964 


0.7 4 


i i 4 4 1 i i i A 


0 4 4 
1 12 24 36 48 60 72 84 96 108120 
Months Since First Birth 


Note: The proportions are evaluated holding backgfound characteristics constant (at the sample means) 
and abstracting from trend, 


7 BEST COPY AVAILABLE 


References 


Berger, Mark C., “Cohort Size and Earnings Growth of Young Workers,* Industrial 
and Labor Relations Review 37, 4 (July 1984): 585-591. 


Berger, Mark C., “The Effect of Cohort Size on Earnings Growth: A 
Reconsideration of the Evidence," Journal of Political Economy 93, 3 ‘(June 
19865): 561-573. 


Blooms, David, *What’s Happening to the Age at First Birth in the United States? 
A Study of Recent Cohorts,* Demography 19, 3 ‘August 19862): 351-370. 


Butz, William P. and Michael P. Ward, “The Emergence of Countercyclical U.S. 
Fertility,* American Economic Review S39, 3 ‘June 1979): 318-328. 


Easterlin, Richard A., Population, Labor Force and Long Svings in Economic 
Grovth ‘New York: Columbia University Press, 1968). 


Even, William E., “Career Interruptiong Following Childbirth.* Journal of Labor 
Economics S, 2 ‘April 1987): 255-277. 


Falaris, Evangelos M. and H. Ebizabeth Peters, ‘The Effect of the Demographic 
Cycle on Schooling and Entry Wages," unpublished paper (September 1989a). 


Falaris, Evangelos M. and H. Elizabeth Peters, ‘New Evidence on the Effect of 
the Demographic Cycle on the Timing of School Completion," Review of 
Economics and Statistics (forthcoming, 1989b). 


Freeman, Richard B., “The Effect of Demographic Factore on Age-Earnings 
Profiles,* Journal of Human Resources 14, no.3, Summer 1979: 289-3186. 


Heckman, James J. and Burton Singer, “Econometric Duration Analysis," Journal: of 
Econometrics 24 (January/February 1964): 63-132 4a). 


Heckman, J. and B. Singer, *A Method for Minimizing the Impact of Distributional 
Assumptions in Econometric Models for Duration Data," Econometrica 52, 2 (March 
19864): 271-320 (b). 


Lancaster, Tony, “Econometric Models for the Duraticn of “mesploysent, * 
Econometrica 47, 4 (July 1979): 939-956. 


Laviess, J.F., Statistical Methods and Models for Lifetime Data, ‘New York: 
John Wiley & Sons, 1982). 


Nevean John L. and Charles £.. McCulloch, °A Hazard Rate Approach to the Timing 
of Births,* Econometrica 52, 4 (July 1964): 939-961. 


Razin, Assaf, “Number, Spacing and Quaiity of Children: A Microeconomic 
Vievpoint,* Research in Population Economics 2 (1980): 279-293. 


Wachter, Michael L. and William L. Wascher, “Leveling the Peaks and Troughs of 
the Demographic Cycle: An Application to School Enrollment Rates,* Review of 


Economics and Statistics 66, 2 (May 1984): 208-215. 


§0 


Welch, Finis, “Effects of Cohort Size on Earnings: The Baby Boos 


Babies’ Financial Bust,* Journal of Political Economy 87, no.5, 
part 2, (October 1979): S65-S97. 


yl 


